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SUMMARY

On June 15, 2003, a 39-year-old male career rescueeffortsuntil thefirewasbrought under control.
Lieutenant (Victim#1) and a39-year-old mdecareer  Victim#1 was recovered approximately 1%2hours
fire fighter (Victim #2) died while trying to exit a later. NIOSH investigators concluded that, to
commercid structurefollowing apartid collapseof minimize the risk of similar occurrences, fire
the roof which was supported by lightweight metal  departments should

trusses (bar joists). The victims were part of the

initia entry crew searching for thefireand possible

entrgoment of the toremanager. Both victimswere
inthe back of the store operating ahandline onthe

fire that was rolling overhead above a suspended
ceiling. A truck company was pulling ceiling tiles
searching for fireextens on when apossible backdraft
explogon occurred inthevoid space abovethecelling
tiles. Victim#1 cdled for everyoneto back out due
totheintense heat. At thispoint, theroof system at
therear of the structure began tofail, sending debris
downontopof thefirefighters. Victim#1and Victim
#2 became separated from the other firefightersand
were unableto escape. Crewswere ableto remove
Victim #2 within minutes and transported him to a
local hospita where he succumbed to hisinjuriesthe
following day. Soon after Victim #2 wasremoved,

therear of the building collapsed preventing further

Commercial structureinvolvedin arsonfire

ensure that the first arriving company
officer does not become involved in fire
fighting efforts when assuming the role of
I ncident Command

ensure that the Incident Commander (I1C)
conducts an initial size-up and risk
assessment of the incident scene before
beginning interior fire fighting operations

conduct pre-incident planning and
inspections for mercantile and business
occupancies

ensure that ventilation is closely
coordinated with the fire attack

The FireFighter Fatality I nvestigation and Prevention

Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the programisto determinefactorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and saf ety specialiststo develop strategiesfor
preventing future similar incidents. The program does not
seek to determinefault or place blame on fire departments
or individual firefighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-N1 OSH
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* ensurethat fire fighters immediately open
ceilings and other concealed spaces
whenever a fire is suspected of being in a
trusssystem

* ensure that fire fighters performing fire
fighting operations under or above trusses
are evacuated as soon as it is determined
that the trusses are exposed to fire

» consider using a thermal imaging camera
as a part of the size-up operation to aid in
locating firesin concealed areas

Additiondly,

* Municipalities should consider requiring
specific building construction information
on an exterior placard

INTRODUCTION

On June 15, 2003, a 39-year-old male career
Lieutenant (Victim#1) and a39-year-old mae career
fire fighter (Victim #2) died while trying to exit a
commercid sructurefollowing apartia roof collapse.
On June 16, 2003, the International Association of
FreFighters(IAFF) andtheU.S. FireAdminigtration
(USFA) notified the National Institute for
Occupationa Safety and Health (NIOSH) of these
fatalities. On June 23, 2003, three Safety and
Occupational Health Specialists and a Safety
Engineer from the NIOSH Division of Safety
Research investigated theincident. Meetingswere
conducted with the City Director and Deputy Director
of Fire Services,; arepresentative from the City Fire
Prevention Bureau; the Chief FireMarshal; District
and Battdion Chiefs of thefire department; thelocal
International Association of Fire Fighters (IAFF)
representative; the City Safety Coordinator; an
investigator from the Tennessee Department of
Labor; and, representatives from the Bureau of
Alcohol, Tobacco, and Firearms. Interviewswere

conducted with officers and fire fighterswho were
at the incident scene. The NIOSH investigators
reviewed the department’s standard operating
procedures (SOPs), thevictims' training records, and
blueprints of the building; and ingpected thevictims
turnout gear. The incident site was visited and
photographed. Theinvestigators aso conducted a
dtevidt at anearby store which was similar to the
oneinvolved intheincident.

At the request of the fire department, the victims
and another fire fighter’ s self-contained breathing
apparatus (SCBA) were sent for further evaluation
to the Respirator Branch in the NIOSH Nationa
Personal Protective Technology Laboratory. The
purpose of thetesting wasto determinethe SCBAS
conformance to the approval performance
requirements of Title 42, Code of Federal
Regulations, Part 84 (42 CFR 84). Further testing
was conducted to determine conformance to the
National Fire Protection Association (NFPA) Air
Flow Performance requirements of NFPA 1981,
Standard on Open-Circuit Self-Contained
Breathing Apparatusfor the Fire Service, 1997
Editiont. A summary of the report is provided in
Appendix |. Victim #1's SCBA, Unit #3, was
severdy damaged by fireand wasunableto betested.
The SCBA used by afire fighter from Engine 27
(seeinvestigation section) isreferred to as Unit #1
and Victim #2's SCBA is referred to as Unit #2.
There was no evidence found to support that the
SCBAswereacontributing factor to thesefatdlities.

Department
The career fire department has 1,500 uniformed

personnel that operate out of 53 stations. The
department serves a population of approximately
900,000 in an area of about 434 square miles.

Traning
Victim#1 had morethan 11 years of experienceand

hed successfully completed numeroustraining courses
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such as: the State’ s requirements for Fire Fighter
Level-111, hazardous materias, forcible entry, fire
fighter surviva, emergency medical technician, and
company commander training.

Victim #2 had morethan 18 years of experienceand
had a so successfully completed numeroustraining
coursessuch as. the State’ srequirementsfor Fire
Fighter Levd-I11, hazardous materids, forcible entry,
firefighter surviva, emergency medica technician,
and strategy and tactics.

Equipment

Additiona units were dispatched; however, only
those unitsdirectly involved in operations preceding
the fatal event are discussed in the investigation
section of thisreport.

Engine 31 [Lieutenant (Initia Incident Command/
Victim #1), two fire fighters (includes Victim #2),
driver/operator]

Engine 26 [Lieutenant, two fire fighters, driver/
operator]
Truck 11  [Lieutenant, two fire fighters, driver/
operator]
Engine 27 [Lieutenant, two fire fighters, driver/
operator]

Truck 6 [Lieutenant, firefighter, tillerman, driver/
operator]

Battalion Chief 2[2nd Incident Command]
Battalion Chief 11 [C-D corner/sector command]

Rescue 2
operator]

[Lieutenant, two fire fighters, driver/

Divison 1 [Deputy Chief (Find Incident Command)]

Building Informetion

TheNationd Fire Protection Agency (NFPA), Fire
Protection Handbook, 18" Edition?, identifiesthis
type of construction as Type I, non-combustible.
Typell construction consists of structural members,
including interior/exterior walls, columns, beams,
girders, trusses, arches, floors and roofs that are
made of noncombustible materials.

Thebuilding had 8,925 square feet of space, of which
6,670 square feet was retail space. It was not
protected by sprinklers, nor werethe open-web stedl
trusses protected by any fireresistive coating. The
exterior walls were al constructed with 12-inch
masonry blocks with a 4-hour firerating. A new
roof wasinstaled April 10, 2001, and consisted of
hot asphalt over a ¥+inch fiberboard membrane,
covering corrugated metal sheeting. Theflat roof
was supported by unprotected open-web steel
trussescommonly called bar joists (Photo 1). These
joistswere supported by the exterior sdewallsand
interior steel columns.

The store was sectioned into two parts by a block
wall with aman door for access between the two.
The front section was for retail operations and
congsted of asuspended ceiling which covered the
bottom of theroof trusses. The discount mercantile
operation in thefront section contained merchandise
ranging from automotive suppliesto clothing. The
rear section wasused for storage and also consisted
of aseparate office space. The stedl bar joistswere
open in the rear storage section, which shared the
void space in the front created by the suspended

ceiling.

INVESTIGATION

On June 15, 2003, a 39-year-old male career
Lieutenant (Victim#1) and a39-year-old maecareer
fire fighter (Victim #2) died while trying to exit a
commercid sructurefollowing apartia roof collgpse.
At approximately 1945 hours, Central Dispatch
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received a cal of astructure fire in acommercia

occupancy with a possible entrapment and

dispatched the first darm assignments. Engine 31

(E31) was thefirst to arrive on the scene at 1950

hours and radioed Central Dispatch to report light

smoke showing from the roof and in the building.

The Lieutenant from E31 (Victim #1) assumed
incident command (IC). Thedriver/operator from

E31 began forcing the front door while the crew

prepared to enter the store. Engine 26 (E26) and

Truck 11 (T11) arrived on the scene at 1951 hours.

Engine 26 began laying a 5-inch supply linefroma
hydrant to Engine 31. Truck 11 was ordered to the
roof to investigate the air conditioning unit for a
possible mafunction. Engine 27 (E27) arrived on
the scene at 1952 hours and began assisting E31.

Truck 6 (T6) arrived on the scene at 1953 hours
and began forcing the door at therear of the building,

C-sde(Diagram 1).

The IC (Victim #1) and the Lieutenant from E26
(Lt. 26) entered the building to investigate and search
for thefire. Light smokeallowed the officersto see
to the back of the store which was approximately
100 feet long. Victim #1 and Lt. 26 proceeded to
the rear without donning their air masks. Therewas
no visble firein the store. Victim #1 and Lt. 26
entered the storeroom in the rear (Diagram 2) to
search for the fire. The smoke conditions in the
storeroom were heavier, but did not require the
officersto dontheir air masks. Lt. 26 proceeded to
the officelocated dong the B-Side of the storeroom.
He heard crackling behind the office door and opened
ittoinvestigate. Thefireflared up with forcewhich
kept him from shutting the door. Note: The fire
originated in the store's office and was later
determined to bean arsonfire.

At gpproximately 1952 hours Victim #1 radioed for
a pre-connect. Lt. 26 exited to assist laying the
handline. Battalion Chief 2 arrived on the scene at
approximately 1954 hours and took over asthe IC

per department standard operating procedures
(SOPs). Victim #2 and the fire fighter from E27
donned their SCBA and advanced a 200-foot 1 %4
—inch pre-connect through the front door. A fire
fighter from E31 stayed just inside the door to feed
dack to the interior crew. Conditions allowed the
crew to seetheilluminated exit sgnintherear of the
retail area. Approximately 4to 5 minuteslater, Lt.
26 pulled a2 ¥>-inch pre-connect that had two 150
foot 1 ¥4 -inch handlines attached by a gated wye.
He connected the two 150-foot 1 ¥zinch handlines
to make a 300-foot section to ensuretherear of the
store could bereached. Hethen proceeded toward
therear of theretall areawith afirefighter from E26.
Heavy smoke was now coming out of the front of
the store and visibility was near zero throughout the
entirestore.

Threemembersfrom T11 put an extension ladder to
theroof onthe D-side of the structureto begin roof
operations when they were ordered by the IC to
enter the front of the storeto pull celling tilesinthe
retail area. Just after thisorder, thedriver and afire
fighter from T6 went to theroof to start ventilation at
1958 hours. Battalion Chief 11 (BC11) arrived on
the scene at 1958 hours and was given command of
the C-D Sector. BC 11 was approached by astore
employee and wasinformed that the store manager
might sill beingde. Note: The store manager was
not inside the building. Rescue 2 (R2) arrived on
the scene at 1959 hours and was assigned as the
rapid intervention team (RIT) onthe A-side.

Lt. 26 radioed E31 for thelinesto be charged. Both
nozzleswere opened and directed towardstheoffice
areawhich knocked down the fire behind the rear
wadll asit garted to roll acrossthe ceiling from the B-
C corner. Victim#2 requested to berelieved on the
nozzle by thefirefighter from E27 who wasbacking
him up on the handline. Note: It isbelieved that
Victim#2 took position behind the nozzZleman to
assist with the operation of the handline. Thisis
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the last time Victim #2 was seen until he was
removed fromthe building. Victim#1 cameupto
the E27 firefighter and directed himto bring theline
to the storeroom. They experienced intense heat
when they entered the storeroom, and when the
handline was opened, they heard electrical popping
soundsfromthe celling area.

At approximately the sametime, afirefighter from
T11 was attempting to pull ceiling tileswith a6-foot
pike polewhen thefireflaredin the void space and
blew an area of suspended celling and air vents
downward ontothecrewsbelow (Diagram 2). Note:

It isbelieved that a possible backdraft® took place
when the ceiling tiles were opened. Victim #1
madearadio transmission ordering everyoneto back
out of thestore. Theintenseheat and flamescoming
from the celling area forced the crews from T11
(Lieutenant and 2 firefighters) and E26 (Lieutenant
and afirefighter) to back out of the store.

At approximately the sametime, Victim #1 and the
fire fighter from E27 were knocked to their knees
by fdling debris. At 2002 hours, 12 minutes after
his arrival, Victim #1 cdled for help by stating
“Mayday, Mayday, Engine31. I’'mtrappedinsgde!”
A low-air alarm could be heard in the background
during thistransmisson. Note: Itisbelieved that a
partial roof collapse occurred at thistime (Photo
2). ThelCimmediately deployedthe RIT and called
for asecond darm. Divison Chief 1 arrived onthe
scene at 2003 hours and assumed Incident
Command, while BC2 took over fire ground
operations. Truck 6 forced open the rear door at
2003 hours. C-D Sector Command did not hear
theMayday call and requested additiona manpower
to search for the store manager.

Victim #1 requested to buddy breathe from the E27
firefighter sSSCBA. The E27 firefighter stated that

he was aso low on air as his low-air alarm was
sounding. The decison was made to follow the
handlineout of thestructure. Their path wasimpeded
fromthe partid collgpseand their hosdinewasburied
under large piles of debrisin the aides. The fire
fighter was crawling over the debriswith Victim #1
holding onto his boot. The fire fighter from E27
heard acdl for help off to hisleft Sdeasthey crawled
over thepile.

TheRIT team entered the front of the storeand ran
into Lt. 26 who wason hisfeet, but out of air. They
removed him from the store thinking theat hewasthe
fire fighter who radioed the distress call. The IC
caled for apersonal accountability report (PAR) at
2007 hours and determined that thefirefighter who
madethedistresscall wasdtill insdeand theRIT re-
entered. Thefirefighter from E27 madeit over the
pile of debris and then ran out of air. He was
struggling to remain conscious when he saw alight
and called out for help. TheRIT found and carried
out thefirefighter. ThelC called for another PAR
and confirmed that two firefighterswerenow missng.
TheRIT entered athird time but the rear of theretal
area was blocked by the roof collapse. The RIT
wasdriven out by intense heat and advised command
that the fire needed to be knocked down before they
could re-enter.

Two members from T6 made two entries into the
storeroom through the rear door (C-side) searching
for thestoremanager. Asthey wereexiting the second
time, they heard a personal aert safety system
(PASS) device sounding from near the wall
separating theretail areafrom the storeroom. The
crew reached thewall and made their way to adoor
leading to the retail area. They determined there
weretwo PASS devices sounding on either side of
thewdl. They found Victim #2 indde the soreroom
and notified command that they had found onefire

a Backdraft: “Instantaneous explosion or rapid burning of superheated gases that occurs when oxygen is introduced into an oxygen-

depleted confined space.”

(International Fire Service Training Association: Fire Service Orientation and Terminology, 2001)
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fighter at 2013 hours. Victim #2 wastransported to
aloca hospita where he died the next day.

Thetwo firefighterson theroof from T6 reported a
large roof sag at 2014 hours with fire extending
through the roof on the B-side. They immediately
exited the roof having completed only a partia
ventilation hole. Additional attemptswere madeto
rescue Victim #1; however, with conditions
worsening it wasdecided to go to adefensive attack.
Command sounded the evacuation horns at 2024
hours.

Crew membersformed arescue group and breached
aholein the B-sde wall a 2110 hours (Photo 3).
Victim#1 wasremoved and placed in an ambulance
at approximately 2126 hours and transported to a
local hospital where he was pronounced dead.

CAUSE OF DEATH

Thecause of death asreported by the county medical
examiner for Victim#1 wasthermd burns. Thecause
of death for Victim#2 wastherma inhaationinjury.

RECOMMENDATIONS/DISCUSSIONS

Recommendation #1: Fire departments should
ensure that the first arriving company officer
does not becomeinvolved in firefighting efforts
when assuming theroleof I ncident Command.**®

Discussion: Firefighter safety startswith astrong
command presence. According to NFPA 1561,
84.1.1, “the Incident Commander shall be
respongiblefor theoveral coordination and direction
of dl activities a an incident.” In addition to
conducting aninitid sze-up, Incident Commeand (1C)
should maintain a command post outside of the
sructureto assign companies and del egatefunctions,
and continualy evauate the risk versus gain of
continued fire fighting efforts. According to the
International Fire Service Training Association

(IFSTA) publicetion, Fire Department Company
Officer, there are three modes of operation for the
firgt-arriving officer assuming I C: nothing showing,
fast attack, and command.

“Nothing-showing mode. When the problem
generating the responseis not obviousto thefirst-in

unit, the company officer should assume command
of theincident and announcethat nothingisshowing.

He should direct the other responding unitsto stage
at Leve |, accompany the crew on an investigation

of the Situation, and maintain command using a
portableradio.”

“Fast-attack mode. When the company officer's
direct involvement isnecessary for the crew to take
immediate action to save alife or Sabilizethe Stuetion,
the officer should take command and announce that
the company isin thefast-attack mode.”

“Command mode. Because of the nature of some
incidents, immediate and strong overal command is
needed. Intheseincidents, thefirst-in officer should
assume command by naming the incident and
designating the command post, giveaninitia report
on conditions, and request the additional resources
needed.”

In this incident, smoke coming from the roof and
ingde the building required the “Command mode”’
of operation. Thefirgt arriving officer initiated the
“Command mode” by declaring command of the
incident over theradio and reporting smoke coming
from the roof and insde the building. However,
command was hever established and thefirgt arriving
officer was actually operating in the “Nothing-
showing mode.”

To effectively coordinate and direct fire fighting
operations on the scene, it is essential that the IC
does not becomeinvolved infirefighting efforts.
A delay in establishing an effective command post
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may result in confusion of assignments, lack of
personnel and apparatus coordination which may
contributeto rgpid fire progresson. Theinvolvement
of the initid 1C in fire fighting also hampers the
communication of essentid information ascommand
istransferredtolater arriving officers.

Recommendation #2: Fire departments should
ensure that the Incident Commander (IC)
conductsan initial size-up and risk assessment
of the incident scene before beginning interior
fire fighting operations.5®

Discusson: Among themost important dutiesof the
firgt officer onthe sceneisconducting aninitia size-
up of the incident. This information lays the
foundation for the entire operation. It determines
the number of fire fighters and the amount of
gpparatus and equipment needed to contral the blaze,
assigsin determining the most effective point of fire
extinguishment attack, the most effective method of
venting heat and smoke, and whether the attack
should be offensive or defensive. A proper size-up
beginsfrom the moment thedarmisreceived and it
continues until the fire is under control. Severd
factors must be evaluated in conducting the size-up
including: type of structure, time of day and potentid
occupancy, contents of the structure, and potentia
hazards. Thesze-up should dsoindude assessments
of risk versus gain during incident operations. The
main structural danger associated with Type Il
congtructionisroof collgpse. Theroofing systemis
supported by stedl-bar joistsand usudly consists of
acorrugated stedl roof deck, alayer of felt paper,
foam insulation, and asphalt water proofing.
Knowledge about the type of construction, age of
the building, and whether or not modifications or
additions have been completed providesthe | C with
information on how the building may hold up under
fire conditionsor if the building is generdly subject
to collapse under fire conditions.

For example, trusssysemscanfail quickly after being
exposedtofire. Sted hasnofireresistanceand will
fail when heated to temperaturesthat are routinely
atained by fire. Anunprotected steel-bar joist can
collgpse after five to ten minutes of exposuretofire.
Thetemperature at which sted! failsis 1,100 degrees
Fahrenheit. Temperatures of 1,000 degrees
Fahrenheit can bereached withinthefirg five minutes
of afire, and 1,300 degrees Fahrenheit can be
attained within 10 minutes.

Interior Size-up isjust asimportant asexterior Size-
up. Sincethe IC is staged at the command post
(outside), the interior conditions should be
communicated to the |C assoon aspossible. Interior
conditions could changethe|C s<trategy or tactics.
For example, if heavy smoke is emitting from the
exterior roof system, but firefighters cannot find any
fireintheinterior, itisagood possibility that thefire
is above them in the roof system. There are also
warning signs of abackdraft explosion that can be
observed or relayedtothe IC. Theseincludedense
black smoke, smoke puffing around doorframes,
discolored glass, and areverseflow of smoke back
insde the building. It is important for the IC to
immediately obtain this type of information to help
make the proper decisons. Departments should
ensurethat thefirst officer or firefighter insdethe
structure evaluates interior conditions and reports
themimmediately tothelC.

Recommendation #3: Fire departments should
conduct pre-incident planning and inspections
for mercantileand businessoccupancies. 4671317

Vincent Dunn statesin Command and Control of
Firesand Emergencies, “Mog firefighterswho die
fighting firesperishinresidential occupancies. Thisis
adtatistical matter: Morefiresoccur in residences.
However when we examine the number of firefighter
deaths per firewe see that commercia occupancies
are more dangerous to personnel. A study by the
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NFPA from 1989 to 1993 revealed that 3.1
firefighters died for every 100,000 residence
occupancy fires, and that 11.6 firefighters died for
every 100,000 nonresidentia occupancy fires, such
as stores, officesand warehouses.”

Pre-incident planning isauseful tool for identifying
hazards and how to address them before an incident
occursinacommercia building. The pre-incident
plan should not be confused with fire ingpections
which monitor code compliance. Pre-incident
planning assumes an incident will occur and isone of
themog vauabletoolsavailablefor aiding responding
personnd in effectively controlling an emergency.

Fire departments should ingpect buildings within their
jurisdiction and note the type of construction,
materials used, presence of trussesin the roof and
floor, occupancy, fuel load, egressroutes, and other
distinguishing characteristics. Chapter 3 of NFPA

1620 recommends that these pre-incident plans
address the structural integrity of walls, roofs, and
floors. Dataregarding roof and floor construction
(e.g., wood joist, wood truss, stedl joist, stedl truss,
beam and girder, etc.) should berecorded in the plan.
Whenever possible, buildings should be inspected
during the congtruction phaseto aid in assessing the
different types of congtruction, materials, etc. This
pre-plan information should be entered into the
dispatcher’ scomputer so that when afireisreported
thedispatcher can natify, by radio, al first responders
with critical information so they can take appropriate
actions.

Recommendation #4: Fire departments should
ensure that ventilation is closely coordinated
with the fire attack. &7 917.18

Discussion: Chapter 10 of the Essentials of Fire
Fighting, 4th edition, states that “ventilation must
be closely coordinated with fire attack. When a
ventilation opening is made in the upper portion of a
building (vertical ventilation), a chimney effect

(drawing air currentsfrom throughout the building in
the direction of the opening) occurs”  This is
necessary to minimize the conditionsfor aflashover
or backdraft. Ventilationisaso necessary toimprove
thefireenvironment so that firefighters can gpproach
afirefor extinguishment.

ThelC should determineif and whereventilationis
needed during the initial size-up. The type of
ventilation should be determined based on evauation
of the structure, conditions on arrival, and the
information outlined by the pre-incident plan. Verticd
ventilation of buildings consisting of Type Il
construction, including aroof system supported by
sted-bar joigts, should not be attempted if thetrusses
have been exposed tofire. Upon arrival of thefire
department, the trusses had not been exposed to
fire due to the fire consuming the oxygen where it
was contained intheoffice. Inthisincident, vertical
ventilation was attempted, but was canceled by the
roof crew for fear of collapse after the trusseswere
exposedtofire.

Also, the ventilation crew did not have asaw blade
that would cut through the metal roof decking. Itis
critical that firefighters have available and properly
use the correct tools to carry out ventilation. Pre-
incident plans should be devel oped and followed to
determine which tools are needed to complete the
assigned tasks. |nmost cases, buildingsof Typell
construction will have metal roof decks.

Recommendation #5: Firedepartmentsshould
ensure that fire fighters immediately open
ceilings and other concealed spaces whenever
afireissuspected of beingin atruss system. 4%

Discusson: FHrefightersmay havedifficulty infinding
the exact location of firein abuilding, even though
heavy smoke makesit clear that fireispresent. Fire
or heavy smoke from theroof suggeststhat thefire
could be in concealed areas of the roof system.
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The design of suspended ceiling panels provides a
voidto hidethefireand alow hot gasesto accumulate
which may flash when oxygenisintroduced. When
atrussissuspected to be above acelling, firefighters
should use apike pole or other toolsto open up the

ceilingimmediately and check for truss congtruction.

Any ceiling below atrussvoid should be pulled and

examined by fire fighters while standing near a
doorway for rapid escape. When opening ceilings
or other concealed spaces, it isimportant to have

charged hoselineg(s) reedy. If thereisafirebarrierin

the void, the same procedure should takeplace on

the opposite side. If the fire emerges behindthe
fire fighter, egress may be cut off, leading to the

possibility of entrapment. Fire fighters need to be

awareof their location in relation to the nearest exit

and aso be aware of thelocation of other firefighters
inthearea. ThelC must consider and provide for

dternative egressroutesfromdl locationswherefire
fightersare operating.

Recommendation #6: Firedepartmentsshould
ensurethat firefightersperforming firefighting
operationsunder or abovetrussesare evacuated
assoon asit is determined that the trusses are
exposed to fire. #1015

Discussion: Even though standard fire engineering
caculations show that lightweight trusses may be
expected to collapse as soon as 6 to 13 minutes
after exposure in a fully developed fire, it is not
recommended to set atime limit on working under
or above burning trusses. As stated in Building
Construction For the Fire Service, “under fire
conditions, trussfailureisunpredictable.” Whenfire
fightersarrive on the scene of abuildingwith trusses
exposed to fire, it is virtually impossble to identify
how long the trusses have been exposed to fireand
set atime limit for fire suppresson. When it is
determined that the trusses have been exposed to
fire, any firefighters operating under or abovethem
should beimmediately evacuated. If itisnot clear

that thetrusseshave been exposed tofire, adefensive
attack should take place until the conditions can be
veified.

Recommendation #7: Fire departmentsshould
consider using athermal imaging cameraasa
part of the size-up operation to aid in locating
firesin concealed areas.”

Discussion: Therma imaging cameras are being used
morefrequently by thefire service. Onefunction of
thecameraistolocatethefireor hest source. Infrared
thermal camerasassi&t firefightersinquickly getting
crucial information about thelocation of the source
(seat) of thefirefromtheexterior of thestructure, so
they can plan an effective and rapid response with
the entire emergency team. Knowing thelocation of
the most dangerous and hottest part of thefire may
helpfirefightersdetermine asafe gpproach and avoid
structural damage in a building that might have
otherwise been undetectable. Ceilings and floors
that have become dangerously weakened by fire
damage and are threatening to collapse may be
spotted with athermd imaging camera. Theuseof a
thermal imaging camera may provide additional
information the Incident Commander can use during
theinitid sze-up. Thermd imaging cameras(TI1Cs)
should be used in atimely manner, and firefighters
should be properly trained in their useand be aware
of their limitations.

Additiondly,

Municipalities should consider requiring
specific building construction information on
an exterior placard.?

Discussion: Information regarding building
condructionisinvauadleto firefightersif afire should
occur. Theinformation could provide fire fighters
with details about roof type (lightweight truss,
bowstring, etc.), roof materials (metal, wood, etc.),
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roof loads (HVAC units, displays, etc.), sprinkler
system(s), Sandpipelocation, utilities(gasor dectric),
occupancy, occupancy hours, chemicals on site,
pressurized cylinders, contact numbers, and the
interior floor layout. Thisinformetion could savethe
IC timewhen planning thefire attack. Additiondly,
the information would provide fire fighters with
important information that they might not otherwise
have. However, the presence of building congtruction
placards should not preclude doing pre-incident
planning and ingpections. At aminimum, buildings
could be marked with atriangle or theletter “T” on
the outside of the building towarn firefightersof the
presence of truss construction. To ensurethat fire
fighters are aware of structures that might have a
trussroof, the State of New Jersey has passed alaw
requiring al building owners to place an exterior
placard on structureswhich incorporate atrussroof.
Figurel showsthesignage used in New Jersey.
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TRUSS BUILDING

ISOSCELES TRIANGLE SIGNS

H.J.A.C. 5:70-2.20{A)1.

" The emblern shall be of a bright and reflective color, or made of reflective matenal.
The shape of the emblem shall be an isoceles tiangle andthe zize shall be 12
inches horzontally by 6 inches vertically. The foll owing letters, of a size and coor
tomakethern conspicuous, shall b2 printed on the ermblem, a2 shownin diagram below”

TRUSS FLOOR I:{> F
TRUSS ROOF :{> R

TRUSS FLOORS & ROOF IID
FIR

H.LAC. 5:T0-2.20(A)2.
"The emblem shall be permmanert by affired tothe left of the main ertrance
dooratthe height of between dand & feet above the ground, and shall be
irstalled and mairtained bythe owner of the building.”

FIRE

Figure 1. TrussPlacard - State of New Jersey
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Diagram 1. Incident scene aerial view
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Photo 1. Void space between the corrugated metal roof sheeting and suspended ceiling
wher e the unprotected open-web steel trussesarelocated. Thisphoto wastaken froma
building similar in construction to the building involved in thisincident.
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Area against B-
side wall where
roof collapse
occurred.

e~ ‘K‘: H\_ W,

Photo 2. Roof collapse B-Side
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. Breach hole on B-side .

Photo 3. Extrication point B-Side
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NIOSH Reference: TN-12993

Phone: (412) 386-4000
Fax: (412) 386-4051
December 31, 2003

TheNational Institute for Occupationa Safety and Health (N1OSH or the I nstitute) has concluded itsinvestigation
conducted under NIOSH Task Number TN 12993. Thisinvestigation consisted of theinspection and testing of
three Drager Safety 2216 psi, 30-minute, self-contained breathing apparatus (SCBA). The SCBA, sedledin
corrugated cardboard boxes, weredelivered to theNIOSH facility in Bruceton, Pennsylvaniaon July 1, 2003. Upon
arrival, the seal ed packagesweretaken to the Firefighter SCBA Evaluation Lab (Building 108) and stored under lock
until thetime of the eval uation.

SCBA I nspection

Thefirst packagefromthefire department was opened, and the SCBA inspection wasinitiated on August 5, 2003.

I nspection of thethree SCBA was completed on August 8, 2003. The SCBA wereexamined, component by
component, in the condition asreceived to determinetheir conformanceto theNIOSH-approved configuration. The
entireinspection processwasvideotaped. The SCBA wereidentified asthe Dréger AirBossmodel.

Thecomplete SCBA inspectionissummarizedin Appendix |1 of the Status| nvestigation Report. Thecondition of
each major component was al so photographed with adigital camera. |magesof the SCBA are contained in Appendix
IV of thereport.

Oneof the SCBA, Unit #3, hasbeen severely damaged by fire. Itisunlikely that any of itscomponentscould be
returned to use. Theother two SCBA both appear to have seen heavy use. Most of the componentsareworn and
scratched, and to varying degrees have spots of what appearsto be molten plastic adhered to them. Somerustis
present on the cylinder sealing nipple of Unit #1, indicating that water may have been introduced into the high-
pressure connection. Thewaistbelt buckle and demand valve storage point on Unit #1 are damaged and should be
replaced. OnUnit#2, the hydrostatic retest |abel isobscured and the cylinder should betakento acertified retester
for requalification. Visibility through thefacepiecelensesof both unitsisimpaired and they should bereplaced.

Personal Alert Safety System (PASS) Devices

A Personal Alert Safety System (PASS) devicewasincorporated intheremoteair pressure gauge of each SCBA.
During theinspection, an attempt was madeto activate each PASSdeviceboth manually and automatically. Only
thedeviceon Unit#2 could be activated; the other two were not functional. The PASSon Unit #2 appearedto
function normally, but it was not tested against the requirements of NFPA 1982, Standard on Personal Alert Safety
Systems (PASS), 1998 Edition. BecauseNIOSH doesnot certify PASSdevices, nofurther testing or evaluations
wereconducted onthe PASSunit.

SCBA Tedin

The purpose of thetesting wasto determinethe SCBA’ sconformanceto the approval performance regquirements of
Title42, Code of Federal Regulations Part 84 (42 CFR 84). Unit #3 wastoo heavily damaged to betested.
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Thefollowing performancetestswere conducted onthe SCBA:

NIOSH SCBA Certification Tests (in accordancewith the requirements of 42 CFR 84):

ExhalationResistance Test [§ 84.91(c)]
Remaining ServiceLifelndicator Test (low-air darm) [§ 84.83(f)]

1 PositivePressure Test[§ 84.70(3)(2)(ii)]

2 Rated Service Time Test (duration) [§ 84.95]
3 Static Pressure Test [§ 84.91(d)]

4 GasFlow Test[§ 84.93]

5

6.

National FireProtection Association (NFPA) Tests (inaccordancewith NFPA 1981, 1997 Edition):
7. Air Flow Performance Test [Chapter 5, 5-1.1]

Testing of Units#1 and #2 wasperformed on August 6 and 8, 2003, respectively. All testingwasvideotaped with
the exception of the Exhalation Resistance Testsand Static Pressure Tests.

Both SCBA allowed the facepiece pressureto drop bel ow ambient during the Positive Pressure Test. Unit#1 also
failedthe GasFlow Test by anarrow margin. Thelow-air alarmwhistleon Unit #1 activated at apressure higher
than the acceptabl erange (510-598 psig) and theel ectroniclow-air dlarm did not function at all. Thiscausedthe
unit tofail the Remaining ServiceLifelndicator Test and NFPA Air Flow Performance Test. Unit#2 had excessive
exhalationresistanceduring the NFPA Air Flow Performance Test.

Appendix |11 of the Status | nvestigation Report contai nsthe complete NIOSH and NFPA test reportsfor the SCBA.
Tables Onethrough Four summarizethetest results.

Summary and Conclusions

The SCBA submitted to NIOSH by thefiredepartment for eval uation weredelivered to NIOSH on July 1, 2003 and
inspected on August 5and 8, 2003. Theunitswereidentified asDrager AirBoss 30-minute, 2216 psi SCBA (NIOSH
approva number TC 13F 377). Units#1 and #2 were determined to bein acondition safefor testing; Unit #3 had
suffered extensivefiredamage.

Theunitsweresubjected to aseries of seven performancetests. Testing was performed on August 6 and 8, 2003.
Neither SCBA wasableto meet therequirementsof all tests. No maintenance or repair work was performed onthe
unitsat any time.

Followinginspection andtesting, the SCBA werereturned to the packagesinwhichthey werereceived pending
returntothefiredepartment.

If Units#1 and #2 areto be placed back in service, they must bethoroughly inspected, repaired, and tested by a
qualified servicetechnician. Thecylinder of Unit #2 must be qualified by acertified retester asthelatest test dateis
notvisible. Itisrecommended that the Unit #1 cylinder also undergo visual inspection and hydrostaticretest. The
damaged componentsof each SCBA must bereplaced and itsproper performanceverified beforebeing returned to
use. Itisunlikely that any part of Unit #3 can be salvaged.

Inlight of theinformation obtai ned during thisinvestigation, theInstitute has proposed no further action onitspart
at thistime. Theinvestigation under task number TN 12993 will be considered closed. If you haveany questionsor
requireadditional information, please contact meat 412 386 4029.
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Sincerely yours,

VanceKochenderfer

Quality Assurance Specialist

Respirator Branch

National Personal Protective Technology Laboratory

Enclosure

cC: T. Merinar, NIOSH Division of Safety Research
R. Sell, Dréger Sefety

Page 21



U. S. Department of Health and Human Services
Public Health Service

Centers for Disease Control and Prevention

National Institute for Occupational Safety and Health
4676 Columbia Parkway, MS C-13

Cincinnati, OH 45226-1998

OFFICIAL BUSINESS
Penalty for private use $300

Delivering on the Nation’s promise:
Safety and health at work for all people
through research and prevention



